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Question #1:(a)
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1 |Ĥ1|ψ(0)
1 ⟩ =

∫ a

0

√
2

a
sin

(πx
a

)
αδ

(
x− a

2

)√
2

a
sin

(πx
a

)
dx

= α
2

a
sin2

(π
2

)
=

2α

a

(b) |ψ(1)
1 ⟩ =

∑
m̸=1

⟨ψ(0)
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The first three nonzero terms will be when m is 3, 5, or 7.
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Keeping the first three non-zero terms in the first order correction our estimate of
the ground state wave function is
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This is shown below in green.
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Question #1:
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Question #3:(a)
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1|Ĥ ′|ψ0
1⟩ =

(1 0)∗
E0

(
0 δe+iϕ

δe−iϕ 0

)(
1
0

)
= E0

(1 0)∗
(

0
δe−iϕ

)
= 0

E1
2 = ⟨ψ0
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